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Newton's firs law 

 

 

 
 

Inertia 

 

 

 

    

Newton's second law 

 

 

 

 

 

Chapter 
Three

Force and 
motion

Force 

It is an external influence that affects the object to change its state of motion 

or direction. 

A static object keeps its state of rest and a moving object keeps its state of 

motion at a uniform velocity in a straight line unless acted upon by a resultant 

force.  

∑F = 0 

The tendency of an object to keeps either its state of rest or state of 

motion at its uniform velocity in straight line. 

OR: the resistance of object to change its static or dynamic state. 

 

The resultant force affecting on object equals to the rate of the change in the 

object's momentum (motion amount). 

 

OR: When a resultant force acts on object, the object acquires an 

acceleration which is directly proportional to the resultant force and 

inversely proportional to the object mass. 



25 
 

 

  

 

 

 

 

 

 

 

F = 
∆𝑃

∆𝑇
=  

𝑚𝑉2− 𝑚 𝑉1

∆𝑇
= 

𝑚 (𝑉2− 𝑉1)

∆𝑇
= 𝑚 𝑥 𝑎 

 

Newton: 

It is the force that when acts on an object of mass1 kg accelerates it at 1 m/s2 

  F = m x a          N = kg. m /s2                Dimensional: M L T-2 

Mass Weight 

The resistance of an object to change 

its dynamic state. 

The force of gravity acting on a body. 

Fundamental, scalar. Derived, vector (to the center of the earth) 

M = 
𝐹

𝑎
 W = m x a 

Kg Newton 

Constant at everywhere. Changed from position to another. 

 

 Newton's third law 

 

 

 

Momentum 

The velocity and the mass are related to a physical quantity 

known as: 

Momentum = Mass × Velocity 

         Mom. = m × v 

The measuring unit of momentum is: Kg.m/s 

Factors that affect the momentum 

1 – Mass                                                 2 – Velocity 

When an object acts on another object by a force, the second object reacts with 

an equal force on the first object in a direction opposite to that of action. 

Or: every action has reaction equal in magnitude and opposite in direction.  
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 Choose: 

1- When the resultant force acting on moving object is zero, the object…….. 

a- Stops motion.                                         c- Moves at uniform velocity.    

b- Moves at non uniform velocity.         d- Moves at uniform acceleration. 

2- The mathematical formula that expresses Newton's third law …….. 

a- F1 =-F2                       b- F = m x a          c- ΣF ≠ 0            d- ΣF =0 

3- A car moving with uniform velocity in straight line to east when the resultant 

force on the car …………….. 

a- Zero.                        b- -ve                    c- + ve                 d- to east. 

4- When an abject projected vertically with vi with an angle 60o with the 

horizontal plane so it cover horizontal distance R, to reach distance farther than 

this starting with same velocity we have to project it with angle equal……….. 

a- 90o.                            b-75o.                  c- 45o.                    d- 30o. 

5- The graph which represents motion of body with uniform velocity? 

 

 

 

a-                            b-                          c-                              d- 
 

 Give reason for: 

 

1- Passengers in the bus fall forward when it stops suddenly. 

…………………………………………………………………………………

………………………………………………………………………………… 

2- A space rocket does not need to consume more fuel after being moved away 

from the earth's gravity. 

…………………………………………………………………………………

………………………………………………………………………………… 
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3- The rotation of fan after turn off the current. 

…………………………………………………………………………………

…………………………………………………………………………………. 

4- Force is a vector quantity. 

…………………………………………………………………………………

……………………………………………………………………………… 

5- The objects weigh on earth is greater than its mass. 

…………………………………………………………………………………

…………………………………………………………………………………. 

6- No single force could exist in the universe. 

…………………………………………………………………………………

…………………………………………………………………………………. 

 

 Problems: 

1- A static object of mass 20kg is affected by a force 30N. find: 

a- The acceleration acquired by the object. 

b- The time taken by the object to move a distance of 75m. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………………………… 

2- A body of weight 240N was moving at velocity of 25m/s. two seconds later, its 

Velocity becomes 40m/s. assuming that the free fall acceleration=10m/s2 find 

the force acting on the body. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
 

3- A static body of weight 400N was acted upon by a force 200N. giving that the 

body moved for 3s. and the free fall acceleration=10m/s2, calculate: 

a- The final velocity after 3s. 

b- The distance covered in 3s. 

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………………………… 

 

 

 



28 
 

 

 

 Write down the scientific term:- 

1- The force that when acts on an object of mass 1 kg accelerates it at (1) 

m/s2.                                                                 (……………….………..) 

2- The attraction force of Earth to the body.       (………………….……..) 

 

 Give reasons for:- 

1- Passengers in a bus tend to fall forward when it suddenly stops. 

…………………………………………………………………………………

………………………………………………………………………………… 

2- The action and reaction may not lead to equilibrium. 

…………………………………………………………………………………

………………………………………………………………………………… 

 

 When does each of the following happens: 

a. Force acting on object equals its mass. 

…………………………………………………………………………… 

b. The object move in straight line with uniform speed. 

…………………………………………………………………………… 

 

 Drill:- 

1. A car was pulled by a force 1000N to move it at acceleration 5 m/s2, Find the 

mass and the weight of the car (Given that g = 9.8 m/s2) 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

 

2. A car pushes a box of mass 20 kg with a force 50 N, Calculate the 

acceleration of the box.(Assume that there is no friction) 

…………………………………………………………………………………

………………………………………………………………………………… 
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Types of circular motion: 

1 - Tension Force (FT) 

A force acts as a centripetal force normal to the direction of 

motion of a body pulling a string or a wire, in a circular 

path. 

 

2 - Gravitational Force (FG) 

A force originates due to the attraction force between large 

bodies and acts as centripetal attraction force normal to the 

direction of motion of the body .So, it moves in a circular path. 
 

3 - Friction Force (Ff) 

A force originates due to the resistance of a surface to the 

motion of a body on it .this force acts as centripetal force 

when it is normal to the direction of motion of the body. 

 

4 - Reaction Force (FN ) 

The centripetal force is the sum of the two components one of 

the reaction force and the other of the friction force toward 

the center of rotation. 

 

Chapter 
One

Laws of circular 
motion

Uniform circular motion 
The motion of a body in a circular path at a constant speed and 

changeable direction. 

Centripetal force 

The force acting continuously in a direction normal to the motion of 

a body, changing its straight path into circular path. 
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5- Lifting Force (FL) 

The horizontal component of the lifting force on an airplane 

acts as a centripetal force. 

 

 

 

 
∆V
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 =  

V
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∆V = 
∆L V
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ac =   
∆V

∆t
 

ac =  
∆L V

∆t r
 

ac =  
V2

r
 

Fc = m x ac 

Fc = m x 
V2

r
 

 

 

  

A 

B 
V 

V 

∆L 

r 

r 

Prove the centripetal Force  

Centripetal acceleration 

The acceleration by an object moving 

in a circular path due to a continuous 

change in the direction of its velocity. 

Periodic time 

The time taken to make one complete 

revolution. 
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 Write scientific term:- 

1- A force acts as a centripetal force normal to the direction of motion of a 

body pulling a string or a wire, in a circular path.  (…………………..) 

2-  A force originates due to the attraction force between large bodies and 

acts as centripetal attracting force normal to the direction of motion of 

the body .so, it moves in a circular path.             (……………………..) 

3- A force originates due to the resistance of a surface to the motion of a 

body on it. This force acts as centripetal force when it is normal to the 

direction of motion of the body.                          (……………………..) 

4- The time taken by a body to make a complete revolution.  

       (…………….…...…..) 

5- The force due to the resistance of a surface to the motion of a body. 

 (…………..….….…..) 

6- The acceleration due to the change in the direction of body in circular 

motion.                                                                (……………………..) 

 Choose the correct answer: 

1- Two satellites (A) and (B) rotate around the earth, having the same 

periodic time. If the orbit radius of satellite (A) equals four times the 

orbit radius of satellite (B), the ratio between the velocity of satellite 

(A)to that of satellite (B) equals ………………. 

a- (2:1)              b- (4:1)                     c- (1:4) 

2- If the radius of a circular orbit is increased to four times its original 

value, the centripetal force required to make the speed of the body 

constant would be ……………… 

a- Decrease to half.       b- decrease to quarter.       c- increase to double. 

 What is meant by:- 

1- The centripetal force acting on an object is 100N 

………..…………………………………………………………………

…………………………………………………………………..……… 

2- The centripetal acceleration of an object is 40 m/s2. 

………………………………………………….…...……………………

…………………………………………………………………………… 
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 When does…? 

1- Force acting on an object makes its velocity increases without changing 

its direction. 

………………………………………………………………………… 

2- The linear acceleration of a moving object = zero. 

………………………………………………………………………… 

 Write the mathematical formula and whate does the slope means: 

 

 

 

 

 Give reason for: 

1- Although the body moving its acceleration is zero. 

…………………………………………………………………………………

………………………………………………………………………………… 

2- When you leave an object moving in circular path it move in straight line. 

…………………………………………………………………………………

………………………………………………………………………………… 

 

 When each of the following happened: 

1- Fc = a c (centripetal force equal to the centripetal acceleration). 

………………………………………………………………………… 

2- ac   = V2 (centripetal acceleration and linear velocity) 

……………………………………………………………………………… 

3- Acceleration is zero in circular motion. 

………………………………………………………………………………. 

 

 Problems: 

1- A car in the amusement park of mass 200 kg moves in a circular path with 

velocity 10 m/s .If the centripetal force acting on it 2000N,Find: 

a. The radius of rotation. 

b. Centripetal acceleration. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

 

Fc 

V2 

 

ac 

V2 
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2- An object of mass 0.01 kg in a circular path of radius 150cm ,If it take 3s to 

make a complete revolution ,Calculate the magnitude and direction of 

centripetal force. 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

3- An object of mass 2kg. moves around a circle of radius 2m. with velocity  

12m/s, calculate. 

a- Centripetal acceleration. 

b- Centripetal force. 

c- Linear acceleration. 

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………………………… 

4- A car of mass 905kg. Moves in a circular path of  3.25km, calculate its 

tangential velocity if the force required to conserve its rotational motion 

equals 2140N. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………. 

5- A car of mass 1000kg. Moves with uniform velocity 5m/s rotating around a 

curve of radius 50m. Calculate the central friction force to conserve its 

motion on the curve. 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………. 

6- An object of mass 2kg. Is held at the end of a rope and rotate in a horizontal 

circular path of radius 1.5m. so, that it makes 3 revolutions in one second, 

calculate: 

a- The tangential velocity. 

b- The centripetal acceleration. 

c- The tension in the rope. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………. 
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𝐹 =  
𝐺 𝑀 𝑚

𝑟2
 

G = 6.67x10-11 N.m2 kg-2  

Dimensions of (G) = M-1 L3 T-2 

 

 

 
 

𝑔 = 
𝐺 𝑀

𝑟2
       (r = R +h) 

 Satellites 
 

 

 

 

Orbital velocity 

Fc = Fg 

𝑚𝑉2

𝑟
=  

𝐺𝑀𝑚

𝑟2  

𝑉 = √
𝐺 𝑀

𝑟
  = m/s 

Importance of satellite: 

1- In communication.                2- Astronomical satellite. 
3- Remote sensing satellite.        4- Spying satellite. 

Chapter 
Two

General 
gravitational law

The general gravitational law 

A body in the universe attracts another body by a force which is 

directly proportional to the product of their masses, and inversely 
proportional to square the distance between them. 

The gravitational field 
The space in which the gravitational forces appear. 
 

The gravitational field intensity 

The gravitational force acting on a mass 1kg. 

 

The orbital velocity 

The velocity that makes the satellite rotates around the earth in 

circular path at a constant distance from the earth's surface. 
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 Choose: 

1- The acceleration due to gravity …………….. 

a- Is universal constant. 

b- Change from point to another on the earth. 

c- Changes according to the seasons. 

d- Changing according to the distance between earth and sun. 

2- The velocity required by a satellite to rotate around a planet depends on …….  

a- Its mass only. 

b- Mass of planet. 

c- Mass of planet and the distance between them. 

 

 What happened in the following? 

1- The satellite velocity = zero. 

…………………………………………………………………………………. 

2- There is no gravitational force between earth and satellite. 

………………………………………………………………………………… 

3- The mass of one object decreases to its half and the distance between the two 

objects is doubled. (to the attraction force) 

……………………………………………………………………………….… 

 

 Problems: 

1- If the mass of mercury planet is 3.3x1023kg and its radius is 2.439x106m, 

calculate the weight of an object of mass 65kg on its surface. What is the 

weight of the same object on earth's surface (G=6.67x10-11N.m2/kg2, 

g=9.8m/s2) 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 
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2- A satellite rotates in a circular path at height 300km from earth's surface, find: 

a- Its orbital velocity. 

b- Its periodic time. 

c- Centripetal acceleration.   (R=6400km, g9.8m/s2) 

…………………………………………………………………………………

…………………………………………………………………………………

……………………………………………………………………………..…. 
 

3- At what height from earth's surface, a satellite must rotate so that its periodic 

time around earth equal the time required by the earth to make a full revolution 

about its axis, if you know that (day on earth =24hour, Me = 5.98x1024kg ,                                   

G= 6.67x10-11Nm2/kg-2) 

…………………………………………………………………………………

…………………………………………………………………………………
…………………………………………………………………………………

…………………………………………………………………………………
…………………………………………………………………………………

…………………………………………………………………………………
………………………………………………………………………………… 
 

4- If the radius of planet is 7.14 x 107 m and its mass is 1.9 x 1027 kg and G= 6.67 

x 10-11 N.m2/kg2, Find: 

a.  The attraction force acting on an object of mass 1 kg at the planet’s surface.  

b.  The acceleration due to gravity on planet’s surface. 

…………………………………………………………………………………
…………………………………………………………………………………

…………………………………………………………………………………
…………………………………………………………………………………

…………………………………………………………………………………
………………………………………………………………………………… 

5- A satellite rotates at hight 800km from the earth’s surface. Calculate: 

a. Its orbital velocity. 

b. Acceleration due to gravity at such hight. 

(Re = 6363km, Me = 6x1024 Kg , G = 6.67x10-11 N.m2/ Kg2) 

…………………………………………………………………………………

…………………………………………………………………………………
…………………………………………………………………………………

…………………………………………………………………………………
…………………………………………………………………………………

………………………………………………………………………………… 
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P.O.C Kinetic energy Potential energy 

Definition: 

The energy possessed 

by the object due to 

its motion. 

The energy possessed by the 

object due to its position or 

state. 

M.R: K.E = 
1

2
 m v2 P.E = m g h 

Factors: 

1- Mass of object. 

2- Velocity of 

object. 

1- Mass of object. 

2- Height above surface. 

Unit: Joule  Joule  

Dimension: ML2T-2 ML2T-2 
 

Prove of K.E: 

Vf
2 – Vi

2 = 2 a d 

Vf
2 = 2 a d                                        d = 

𝑉𝑓
2

2 𝑎
  

F. d = 
𝐹 .𝑉𝑓

2

2 𝑎
 = 

1

2
𝑥 

𝐹

𝑎
 𝑥 𝑉𝑓

2  

K.E = 
1

2
 𝑚 𝑉2 

Chapter 
One

Work and energy

Work 
Force acting on object leads to move it a displacement. 

 

Rule: W = F .d  

Unit:  joule = N.m. = Kg m2/s2. 

Dimensional formula:  M L2 T-2 

Joule: 
 it is the work done by a force of one Newton to move an object 

through a displacement of one meter in the direction of the force. 

Energy: 
It is the ability (capacity) to do work. 
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  Write the scientific term: 

1- Work done by a force 1N to move an object through a displacement of 1m in 

the direction of the force.                (……………………………………..) 

2- The Force done to move an object. (……….…………………………….) 

3- The energy stored in the object due to its height. (……………………….) 

4- The energy during object’s motion. (……………………….) 

 Choose: 

1- An object of kinetic energy 4J, if its velocity is doubled, its kinetic energy ……….  

a- 0.8J.                  b- 4J.                   c- 16J.                     d- 8J. 

2- When the velocity of car is doubled, its kinetic energy…………… 

a- Decrease to its half.                 c- is doubled. 

b- Increases 4 times.                     d- is inclined by an obtuse angle. 

3- The energy stored in a spring is ………………….. 

a- Kinetic energy.                           c- attraction energy. 

b- Potential energy.                         d- repulsion energy. 
 

 Give reason for: 
 

1- Work is a scalar quantity. 

…………………………………………………………………………………

……………………………………………………………………………….... 

2- When a person moves horizontal while carrying bag he doesn't do a work. 

…………………………………………………………………………………

……………………………………………………………………………….... 

3- The potential energy of water at the top of water fall is higher than it at its bottom. 

…………………………………………………………………………………

………………………………………………………………………………… 

4- The kinetic energy of static object equals zero. 

…………………………………………………………………………………

………………………………………………………………………………… 
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 Problems: 
 

1- Calculate the work done to push a baby car a distance 3.5m by a force 20N. 
…………………………………………………………………………………

…………………………………………………………………………………
……………………………………………………………………………..….. 

2- A force of 100 acts on an object and moves it a distance 2.5m. calculate the 
work by the force in the following cases: 

a- The force is normal to the direction of motion. 
b- Making angle of 60o with the direction of motion. 
c- The force with the direction of motion. 

………………………………………………………………………………
………………………………………………………………………………

……………………………………………………………………….…….. 
3- Find the kinetic energy of a car of mass 2000kg. moves with velocity 60km/h. 

…………………………………………………………………………………
…………………………………………………………………………………

……………………………………………………………………………..…. 
 

4- Find the mass of a body at the earth's surface if you know that its potential 
energy at a point that lies at a distance 5m. from earth's surface is 980J.  

( g=9.8m/s2) 
…………………………………………………………………………………

…………………………………………………………………………………
………………………………………………………………………………… 

5- A static object of mass 12 kg starts motion from rest with uniform acceleration  
10 m/s2 .Calculate its velocity and kinetic energy after covering a distance 80 m. 

…………………………………………………………………………………
…………………………………………………………………………………

………………………………………………………………………………… 
6- An object of mass 1 kg is projected upwards with velocity 24.5 m/s until its 

velocity became 4.9 m/s ,Calculate its potential energy at that point . 

(g = 10 m/s2) 
…………………………………………………………………………………

…………………………………………………………………………………
………………………………………………………………………………… 

7-A lady pushes a baby car with constant force inclined on the vertical axis by an  
   angle 30o .The following table shows the relation between the work (W) and  

   the distance (d): 

W(J) 10 15 20 25 30 35 

d(m) 2 3 4 5 6 7 
 

a.Draw a graph relating (W) on y-axis and (d) on x-axis. 

b.From the graph Find the force acting on the car. 
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Prove of conservation of energy: 

Vf
2 – Vi

2 = 2 (-g) d 

Vf
2 – Vi

2 = - 2 g (hf – hi) 

Vf
2 – Vi

2 = - 2 g hf + 2 g hi       (x 
1

2
 𝑚) 

1

2
 mVf

2 - 
1

2
 mVi

2 = - m g hf + m g hi 

1

2
 mVf

2 + m g hf = 
1

2
 mVi

2 + m g hi  

K.E + P.E = K.E + P.E 

M.E = M.E 

  

Chapter 
Two

Law of 
conservation of 

energy

Law of conservation of energy 

Energy neither created nor destroyed but transform from form to another. 

Mechanical energy 

Sum of kinetic energy and potential energy. 

 

Law conservation of mechanical energy 

Sum of potential and kinetic energy along the path of the object is constant. 
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 What is meant by:- 

1 – Mechanical energy of an object is 100 J. 

………………………………………………………………………………………

……………………………………………………………………………………… 

2 – The kinetic energy of an object is 40 J and its potential energy is 30 J. 

………………………………………………………………………………………

……………………………………………………………………………………… 

 When are the following equals? 

1 – The mechanical and kinetic energies of a free falling body. 

………………………………………………………………………………………

……………………………………………………………………………………… 

2 – The mechanical and potential energies for a body thrown vertically upwards. 

………………………………………………………………………………………

……………………………………………………………………………………… 

 Drills:- 

1 – A ball of mass 200 g falls from height 100m, Calculate the mechanical energy  

     of the ball when it reaches half height.                                       (g = 10 m/s 2) 

………………………………………………………………………………………

……………………………………………………………………………………… 

2 – Calculate the work done by a worker to carry a sack of cement of mass 50 kg to  

      a height of 20m If the sack falls from him to the ground, Find its velocity when  

       it reaches the ground 

………………………………………………………………………………………

……………………………………………………………………………………… 
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